Attentional selection biases the processing of higher visual areas to particular parts of a scene. Recent experiments show how stimulation of neurons in the frontal eye fields can mimic this process.
Our brain is faced with myriad signals which impinge on our senses and await processing and perception. No sensory system could process all incoming stimuli at once, so attentional mechanisms exist to select those stimuli of relevance for behavior and to focus the processing on interesting parts of a scene. In vision, we can overtly shift our attention by moving our eyes, or we can covertly attend without moving our eyes. For example, we can concentrate on a bird in a tree, ignoring the leaves occluding it ( Figure 1A ). Such an attentional commitment is thought to enhance the representation of the bird during visual processing, while diminishing the representation of the leaves.
At the level of neurons in the visual cortex, this implies that features falling onto the receptive fields -the neurons' windows of sight -may be processed differentially; some may dominate the cell's response, while others may be ignored. This is especially relevant for neurons in higher visual areas with large receptive fields, areas V4 and MT being prominent examples. The neuronal responses in these areas are determined by multiple features within the receptive fields which are combined and weighted according to the neurons' preferences [1] . If attention is focused on one of these features, the neuronal response is biased towards this feature and its weighting is increased [2] [3] [4] [5] . Recent studies [6] [7] [8] [9] -one reported in this issue of Current Biology [9] -demonstrate that such attentive effects can be mimicked by the electrical stimulation of an area in the frontal lobe, known as the frontal eye fields ( Figure 1B) .
The frontal eye fields (FEF) are located in the rostral bank of the arcuate sulcus and participate in the transformation of visual processing to saccade motor commands. They receive input from several higher visual areas in the parietal and temporal lobes, and send projections to subcortical structures involved in oculomotor control [10] . Electrical stimulation in this region elicits eye movements, the magnitude and direction of which depend in a systematic manner on the exact location of stimulation, hence supporting a role of the FEF in eye movement planning [11] . Furthermore, FEF neurons are activated when attention is focused to spatial locations in space, suggesting a guiding role in overt and covert orienting behavior [12] .
In a series of studies, Moore and colleagues [6] [7] [8] showed that electrical microstimulation of the FEF alters behavioral responses and neuronal activity in a similar way as attention. Importantly, these effects were observed for subthreshold stimulation, which is too weak to elicit the proper eye movements. By training monkeys to fixate on a small dot, the experimenters were able to record from individual neurons in area V4 and, at the same time, stimulate at locations in the FEF that -for suprathreshold stimulationwould elicit an eye movement to the location of the V4 neuron's receptive field. The responses of these neurons to different combinations of stimuli were then compared in the absence of and during stimulation of the FEF.
Electrical stimulation in the FEF caused an enhancement of the responses to stimuli placed within the receptive field. This enhancement was dependent on the efficacy of the stimulus in driving the neuron, being stronger for the neuron's preferred stimuli [8] . This modulation was shown to depend on the exact spatial match between the location associated with endpoint of the eye movement associated with the FEF stimulation and the position of the stimulus within the receptive field [6] ( Figure 1C ). Only in those cases in which the stimulus was placed close to the location associated with FEF stimulation was a significant enhancement observed.
The key effect of attentional modulation is to suppress the contribution of ignored stimuli within a receptive field while enhancing the contribution of attended features [1, 2] . By placing pairs of stimuli within a V4 neuron's receptive field, Moore and colleagues [6] were able to demonstrate that FEF stimulation causes exactly such a change in the weighting of stimuli ( Figure 1D ). Responses were enhanced when the preferred stimulus was placed at the location associated with FEF stimulation, and responses were depressed when the non-preferred stimulus was placed at this location. Hence, stimulation of the FEF altered the weighting of stimuli in a spatially specific manner.
These results nicely complement other studies that assessed the effects of microstimulation on an animal's behavior, rather than on the responses of single cells. It was shown, for instance, that the monkey's sensitivity to discriminate luminance changes of a stimulus could be increased by sub-threshold stimulation of the FEF [7] . The behavioral advantage was -once again -restricted to the test stimuli that fell on the location associated with FEF stimulation.
Work reported in this issue [9] extends these results to the human brain. By combining functional magnetic resonance imaging (fMRI) with transcranial magnetic stimulation (TMS), Driver and colleagues [9] were able to show modulations of activity in occipital visual areas resulting from TMS of the human FEF. In contrast to the experiments of Moore and coworkers, the effects reported in this study were not restricted to area V4, but included areas V1 and V2. In each of these areas, stimulation of the FEF increased activity in the representation of the peripheral visual field, and decreased activity in the central representation -an effect probably due to the placement of the TMS site and the topographical organization of the FEF.
Given this differential modulation of visual activity, one might speculate about possible behavioral consequences. Given the observation that attentional effects, improved perception and response enhancements are related, one should expect -in this paradigm -that stimuli that are presented in the periphery have a perceptual advantage. Indeed, using a psychophysical experiment, Driver and colleagues [9] showed that such stimuli are perceived as having higher contrast. Hence, FEF stimulation caused a spatially patterned modulation of neuronal activity in human visual cortex that was accompanied by spatially specific enhancements of perception.
Taken together, these findings show that electrical stimulation of frontal areas biases the responses of neurons in visual areas in a similar manner to that observed during voluntary shifts of attention. Given the role of the FEF in oculomotor control, it is tempting to suggest that spatial shifts of attention could be a byproduct of planning the execution of an eye movement [13] . Hence, covert attention could, in principle, be directed by similar mechanisms, and might be engaging similar areas as do overt shifts of the eyes.
Further work is necessary to elucidate the anatomical pathways by which the FEF alters neuronal responses in visual areas. Either attentional modulations are mediated by direct feed-back projections of the FEF, or are mediated by intervening areas in frontal, parietal or subcortical brain regions [14, 15] . Given that electrical microstimulation activates mostly monosynaptic pathways, the results of Moore and colleagues suggest the first alternative. Yet, as there are no known direct projections from the FEF to V1, the results from Driver and colleagues [9] rather point to the second alternative.
In closing, we note that these findings are even more intriguing in light of a recent experiment by Winkowski and Knudsen [16] . Using the auditory system of the barn owl as a model, these authors applied electrical stimulation to the owl's homologue of the FEF, the so called arcopallial gaze field. Stimulation enhanced the responses and selectivity of auditory midbrain neurons, but only at those locations encoded by the forebrain stimulation site. These results suggests that the processing in both visual and auditory systems can be modulated by the same control mechanism. Experimental interference with areas involved in gaze control can replicate attentional modulations of neuronal activity and behavior and it will be intriguing to find out how external stimulation integrates or interferes with the subject's own voluntary shifts of attention. (C) Sub-threshold stimulation of the FEF enhances or depresses the response to a stimulus depending on its alignment with the endpoint of the eye movement that would be elicited by suprathreshold stimulation of the FEF. (D) Sub-threshold stimulation of the FEF enhances the response to a pair of preferred (P) and non-preferred (N) stimuli when the preferred one is placed at the location associated with FEF stimulation. Similarly, the response is depressed if the non-preferred stimulus is at the location associated with FEF stimulation.
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Genetically modified Agrostis stolonifera has escaped from cultivation. For the first time, a herbicide-resistant perennial weed has established itself in wild populations.
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A decade after their commercial introduction, transgenic crops are widely planted in the United States. Thus far, the feared ecological consequences have not materialized. Cotton engineered with the Cry1A toxin from the bacterium Bacillus thuringiensis still kills pink bollworms [1] . Weedy relatives of crops have not become significantly more difficult to manage as a result of transgene escape [2] . This may change. For the first time, transgenic juvenile plants of a perennial weed have been found in the wild [3] .
In 2003, transgenic creeping bentgrass, Agrostis stolonifera L., was propagated in central Oregon, USA. Designed to help golf course managers to keep putting greens free of weeds, RoundUp Ready Ò creeping bentgrass (Scotts Company, Gervais, Oregon, USA and Monsanto Company, St. Louis, Missouri, USA) was designed to allow the use of the popular herbicide glyphosphate while keeping the turf intact. The seed production took place on 162 hectares within a 4453 hectare control district where only transgenic bentgrass could be grown, and all other bentgrass had to be removed during propagation and in the following years. Harvested seeds were transported in sealed containers, and combines were fumigated prior to leaving the control area [4] . Despite these measures, the wind-pollinated flowers made escape of the transgene through pollen likely.
In the years following propagation, Reichman et al. [3] surveyed potential bentgrass habitat on public lands up to 4.8 kilometers downwind of the control district and sampled 20,400 juvenile Agrostis plants. They first used an immunological test to screen 40-50 individuals at a time for the presence of the 5-enol-pyruvylshikimate-3-phosphate (EPSPS) protein from the Agrobacterium strain CP4, which confers glyphosphate resistance in the engineered variety. When a bulk sample tested positive, individual plants were then verified as transgenic by polymerase chain reaction (PCR) amplification of the CP4 EPSPS coding region.
Reichman et al. [3] found transgenic plants up to 3.8 kilometers from the experimental zone, not only among existing naturalized and native populations of creeping bentgrass, but also in isolation. Analysis of two molecular markers, ITS and matK, from the transgenic plants verified that they were Agrostis stolonifera and not hybrids between A. stolonifera and other Agrostis species. The molecular markers could distinguish hybrids, but were unable to differentiate between cultivated and naturalized populations of A. stolonifera. Transgenic plants found near naturalized A. stolonifera were presumed to be the result of pollen dispersal. Herbicide-resistant transgenic plants found up to 1 kilometer from the nearest experimental field -and near A. gigantea -were likely due to seed dispersal. Finding escaped transgenic plants was not a surprise. An earlier study set the stage by documenting the spread of pollen up to 21 kilometers from the site planted in transgenic bentgrass [5] . The spread of transgenes into natural areas has occurred.
Transgenes were found in just nine of the 20,400 plants sampled in the study (0.04%). This should not be taken as an absolute number of escaped plants: Reichman et al. [3] surveyed only the publicly owned portion of the suitable habitat. Ninety percent of the potential habitat occurs on private land.
